ABSTRACT
INTRODUCTION
n the last decades, political and economic reforms have taken place in China primarily because it was a closed and centralized economy and nowadays is one of the strongest economies in the world. These reforms have allowed the transition between communism and capitalism and, furthermore, changes have occurred in a gradual form in order to get macroeconomic stabilization, trade liberalization and financial openness and to avoid getting into hyperinflation, erosion of wages and depressed demand, Brandt and Zhu (2000) , Rao (2004) , Pan and Zhang (2006) . The evolution of financial system and stock market has been one of the most important points for these changes, Serrano (2002), Chow (2007) . That is the reason why in this paper we try, on the one hand, to analyze the main stylized facts in some Chinese stock index returns and, on the other hand, to study if there is an asymmetric behaviour of volatility in this market during the different stages that China has spent on this process of opening.
To estimate the dynamic of the volatility we use two different asymmetric models: the GJR-GARCH with t-Student distribution, Glosten et al. (1993) and TA-ARSV proposed by So et al (2002) and developed by García and Mínguez (2009).
The remainder of the paper is organized as follows. Section 2 analyzes the main stylized facts of the different studied indexes. Section 3 defines the GJR-GARCH and TA-ARSV models. Section 4 shows the main results and section 5 provides some concluding remarks.
CHARACTERISTIC OF CHINESE AND AMERICAN STOCK INDEXES RETURNS.
To analyze the main stylized facts of the returns, we have used some The descriptive statistics calculated in Table 1 show that the mean is statistically zero in all time series. The standard deviation is bigger in Chinese than American returns. All series exhibit an excess kurtosis (the returns are leptokurtic) and American indexes are negatively skewed while Chinese indexes are positively skewed, indicating that the returns are not normally distributed. The Jarque-Bera normality tests show the rejection of normality for all the returns with significance level of 5%, therefore we choose a t-Student distribution in the estimation process. The Ljüng Box Q-statistics, both for the returns and squared returns, are listed in the last row. In conclusion, the level returns for American indexes have significant correlations, gathered with a ARMA(0,1) model, but we accept the null hypothesis of white noise for Chinese level returns. However, we always reject the null hypothesis for squared returns. The evolution of stock index returns, Figure 1 , shows that the returns have a constant mean but the variance is not constant because there are some periods with high volatility and others with lower volatility, that is, there are volatility clusters. The periods with highest volatility correspond to the beginning and end of nineties and, also, the period covered by the current financial crisis that began in 2008.
The autocorrelation function estimated (ACF) for squared returns shows that the estimated correlations are statistically significant. These correlations are higher in the American than Chinese returns. All correlations for the American squared returns are positive (especially because the existence of volatility clusters) and decrease slowly to zero, which implies persistence in volatility, see Figure 2 . As a consequence, although the returns are uncorrelated, they are not independent because non-linear transformations of them are positively correlated. 
GJR-GARCH AND TA-ARSV MODELS
After examining the main stylized facts, we propose two models to describe the dynamic of volatility and estimate their symmetric or asymmetric behaviour: GJR-GARCH and TA-ARSV. The equations describing GJR-GARCH(1,1) model are: 
ESTIMATED RESULTS OF GJR-GARCH(1,1) AND TA-ARSV(1) MODELS
To analyze the asymmetric behaviour of volatility we have divided the sample period in three sub-periods: Table 2 and for TA-ARSV(1) and ARSV(1) model are in Table 3 . The value between parenthesis for  * ,  11 ,  12 and  is the standard error.
The obtained results in Table 2 show that before 2001, there is not leverage effect in Chinese index returns. However, all American and Chinese index returns have an asymmetric behavior in the rest of periods. This asymmetric behavior is higher for bad than for good news in the market, because the parameter  is positive in all cases. The estimated persistence is quite high for all periods and indexes, but in some cases it is greater than one, which implies that the process is nonstationary.
The estimated results with TA-ARSV(1) model confirm that there is no an asymmetric behaviour in volatility for Chinese index returns before 2001, because LR contrast does not reject the null hypothesis (H o : 11 = 12 ). In the rest of periods and index returns, the volatility is higher in a t period when in t-1 period the returns are negative, because LR contrast rejects the null hypothesis and  12 is always greater than  11 parameter. In each regime, the persistence is measured with the  11 and  12 parameters. Both of them are always lower than one, as for American as for Chinese index returns, which implies that the estimated process is stationary in all cases, and, moreover, the persistence is also uniformly lower than the persistence estimated with GJR-GARCH(1,1) model.
CONCLUDING REMARKS
This paper has investigated if the volatility in Chinese index returns, before and after China was part of WTO, has leverage effect. Furthermore, the results have been compared with the results of American index returns during the studied sample period. The estimations with GJR-GARCH(1,1) and TA-ARSV(1) models reflect that, before 2001, there is not a leverage effect in Chinese index returns.
For the periods when we have detected the existence of leverage effect, the impact in volatility of bad news is uniformly greater than the impact of good news for all indexes. http://www.cluteinstitute.com/ © 2012 The Clute Institute Finally, the estimated persistence is high for all models (close to one in all cases) but estimations with GJR-GARCH(1,1) models are, sometimes, not stationary in covariance. Nevertheless, the persistence estimated with TA-ARSV(1) models always correspond to stationary models. 
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